CQED devices hold great promise as basic tools for quantum networks since they provide an interface between computation and communication, i.e., between atoms and photons. Therefore, it is a very important task to look for techniques to quantum engineer the intracavity field. In this context, the use of a three-level atom in a cascade configuration has been suggested very recently [11 to entangle two different longitudinal modes of the radiation field in one single step. In particular, single -and two-bit quantum gates were discussed with the number of photons (n = 0 or 1) of each mode being the quantum bit of information. Although this proposal is very interesting its eventual implementation presents two main drawbacks. (i) it requires a high-Q cavity that sustains two different longitudinal radiation modes; and (ii) both modes must be adjusted to very particular frequencies: one mode must be on resonance with one of the bare atomic transitions while the second one must be tuned to one of the dressed states built up by the fitrst longitudinal mode.
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In this work f21, we propose a scheme that, while also using a three- intracavity field.
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